SEP. 21.2007 4:34PM 



OBLON SPIVAK 



NO. 797 P. 




europaisches Patentamt 
European Patent Office 
OfflQO europeen des brevets 




0 Publication number 



0 423 419A1 



EUROPEAN PATENT APPLICATION 



® Application number 90107476-7 
@ Date of filing: 19.04.90 



e Int. CIA A61K 37/64, A61K 31/35. 
AeiK 35/78 



® Priority; 10.10.89 JP 270228/89 

® Dale of publication of application: 
24.04.91 Bulletin 91/17 

0 De^gnated Contracting States: 

AT BE OH DE PR GB IT U LU NL 



® Applicant; MITSUI NORIN CO., LTD. 

1- 20^ d-chome, Nihontashimuromachi 
Ohuo-ku 
Tokyo(JP} 

<2> Inventor: Hara, Yukihiko 

2- r, MInamlsurugadal 2-chome 
Fujieda-ahl, Shfzuoka4(Bn<JP) 
Inventon Honds^ MCwa 

Urt>an EUoy A-202 No.7-a3 Seko 2-chOine 
Fulfeda-&hl, Shl2uoka-ken(JP) 

® Representative: TUric, DIetmar, Dn rer* nat 
Turk, Gille ^ Hrabal Patentanwalta 
Brucknerstrasse 20 
W-4000 DUsseldorf 13(DE) 



<g) Inhibitive agent against aeUvlty of alpha-amylase. 

@ The effective ingredient in the InvenBve inhibltive agent against activity of ^-amylase vims Is tea, e.g., black 
tea, or a tea polyphenol as a cbnetituent of tea Including epigallocatechfn gailate, epicatechin gallate, epigal- 
locatechin. epicatechin, (+}catechln and the isomer thereof, free iheaflavln, theaflavin monogallatee A and B and 
theaflavin dlgallate. 
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INHlBmVE A6ENT AGAINST ACTlVrrY OF o-AMIYLASE 



BACKGROUND OF THE INVENTION 

The present invenlkin relates tg a novel inhibitive agent ag^nst ttie activity of a-aniylasB or. more 
particularly, to an inhibitiVe agent against the aclivfiy or «-amylase with high specificity in the reaction wim 

5 a-amyla$e. * 

A serious problem in these days called "an age of gluttony" is that many people suffer from corpulence 
and an adult disease or geriatric disease as a consequence of corpulence so that dieting or control of food 
fntak© is an important means tor health controU In the midst of this current, dietary fibers, which cannot be 
adsorbed as food, are highlighted and uUllzad in various aspects. The effect of dietary fibers consists in the 

w control of the absorption of harmful substance Including carcinogenic ones and enhancement of the 
eveouating performance of the Intestines rather than positive suppression of corpulence, 

a-Amylase is a Wnd of digestive enzymes capable of hydrolyzing polysaccharides and contained in the 
saliva and pancreatic juice of human. Accordingly, inhibition of the activity of a-amyla$e would hopefully 
have an effect to prevent corpulence with adequate satisfaction of the appetite and exhibit a tiierapeutic 

75 effect for diabetes. Several inhibillve agents against the activity of o-amylase have been developed vrfth 
such an object although none of them is quite satisfactory in the activity with certain undesirable side 
effects in some of them. 

Accordingly, it is eagerly to develop a novel inhibitive agent against activity of cf-amylase which can be 
administered to patients without particular care to undesirable side effects against human isody. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a novel inhibitive agent against activity of cr-anylase as 
ss mentioned above. The inventor has continued extensive investigations of natural products to discover a 
substance capable of exhibiting fhe desired effect vritt^out ti^ problems usually ensure in chemically 
synthesized compounds. 

Thus, tho inhibitive agent of tiie present invention against activity of cr^myiase comprises tea as the 
medicinally effective Ingredient 
so Further, the Inhibitive agent of the invention comprises polyphenol compounds in tea as the effective 
ingredient The polyphenol compound in tea as the effective ingredient in the inhibitive agent is selected 
from tiie group con^sting of epigallooatechh gailatei epicdteohln gaUatOi epigaliocafechin. eplcatechin, (+) 
catechin and the isomer thereof, free theaflavin, theacHavin monogallate A. theaflavin monogailate 6 and 
theaflavin digallalie. 

95 

DETAIl^D DESCRIPTlOtM 01= THE PREFERRED EiWBODIMENTS 

The present Invention provides a novel inhibitive agent against activity of «-amyiase, of which tea is the 
■ 40 effective ingredient 

The tea polyphenol compounds as fhe principal effective ingredients in the inventive Inhibitive agent 
against activity of ot-amylase include the tea catechin compounds represented by the general formula (i) 
given below and the theaflavin compounds represented by the general formula (ll) given tielow: 

4S 



so 




in whldi Rf Is a hydrogen atom or a hydroxy group and R2 is a hydrogen atom or a 3AS-trihydn>xy 

a 
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benzoyl group; and 
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49 




(II) 



Oil 

In which Ra and FU are, each Independently from the <rther, a hydrogen atom or a 3,4.5-trihydroxy benzoyl 
group. 

Particuler examples of the tea catechin compounds represented by the general formula (1) include; (- 

20 )eplcatechin. which is a compound of the fomnula 0) with Rt =s H and R2 = H; Wepfgallocatechln, which is 
a compound of the formula (I) witfi Ri » OH and Ra = H; (-)epicaiechin gallatc, which is a compound of 
the formula (I) with Ri = H and R« = 3,4.5-trihydroxy benzoyl group; and (-)ep!gaIlocatechin gallato, which 
IS a compound of the formula (1) with Ri = OH and Rs « 3.4.5-trihydroyy benzoyl group. Particular 
examples of the iheafiavin compounds Include: free theaflavin, which is a compound of the formula (II) witfi 

25 Ra s H and R* = H; theaflavin monogallate A, which 1$ a compound of tfie formula (H) with Rs = 3,4,5- 
trihydroxy benzoyl group and R4 « H; theaflavin monogallate B, which is a compound of the formula (H) 
with Ra s H and = 3,43-trihydroxy benzoyl group; and theaflavin digallate, which is a compound of Uie 
fonnula (il) with = 3 AS^ihydroxy benzoyl group and R* - 3A5-trihydrDxy benzoyl group. 

The above described tea polyphenol compounds can be prepared from tea leaves as the stafting 

00 material and a method for the preparation thereof and a typical example of the product composition are 
descriDed. for example, in Japanese Patent Kokai 58-219384, 60-13780 and 61-130285 and elsewhere. 

When the inventive inhlbitive agent against activity of cz-amylase is to i:>0 process into a medicament 
lonn or an additive for food etc., the above described tea polyphenol as the effective ingredient as such is 
admixed with the base without or with dilution with water or aicohoL In this case, the concentration thereof in 

as the digestive tract is preferably in the range from 0.1 UM to $ mM or, more prefbrabiyi form 0^ uiVI to 1 
mM. 

The above described JnhiDitive agent against actlvily of a-amylase comprises, as the effective ingre- 
dient a natural product which is a drini^bJe taken in daily life in a considerably large volume so that it is 
absolutely free from the problem of undesirable stde effects ag^nst human body not only when it is used 
40 as a medicine but also when it Is used as an additive of food. Moreover, the effectiveness thereof is so high 
that activity of a-amylase can be effectively Inhibited by the addition thereof even in a very taw 
concentration to provide a means for inhibiting activity of o-amylase. 

In the following, examples are given to illustrate ^e invention in more detail. 



Example 1 



The enzyme used here was a product of «-amylase prepared from human saliva and supplied by 
Sigma Co. 

50 A 150 m of the enzyme solution (0.44 U/ml in a buffer solution) was added to 1230 ul of me sample 
solution and the mixture was Incubated at 37* C for 10 minutes. Thereafter, the sample solution was 
admixed with 120 ixl of a solution of soluble starch as the substrate so as to have a Final concentradon of 
the substrate of 2.0 mg/ml to effect the reaction at 37* 0. A 200 ill of the solution was tal<en in every 3 
minutes from the solution under proceeding reaction and the reducing sugar produced therein was 

66 determined by the rneasuremeni ot the absorbance at a wave-length of 540 nm according to th© method of 
Bemfeld described !n Meth, Enzymoi., volume 1, page 49 (1959) by P. Bemfeld. T^o value of the 
absorbance was converted by calculation into the amount of maltose from which the reaction veJocliy was 
calculated according to the conventional procedure. The concentration of the solution for S0% inhibWon of 
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the aofivity of «-amylase was determined with each sample assuming that the activity of a-amylasa was 
100% when the reaction velocity ww equal to that in the control In which the same volume of »e buffer 
solution was added In place of the sample aelutton. The results are shown in Table 1 below. 

Table 1 





Sample 


Concentration for 




50% inhibition 


TO 


Gairic acrd 


7> lrnM 




Epicatechin 


» imM 




Isomer of epicatechin 


» imWl 




Epicagallcatechin 


» ImM 




l9omer of epigallocstechln 


;^ ImM 


IS 


Epicatecnin gallate 


130 uM 




Isomer of eprcatechin gallate 


20IXIVI 




EpigallocatBchin gallate 


260 U.M 




Isomer of epigallocatechln gallate 






Free theaflavin 




20 


Theaflavin monogallate A 


1.0 m 




TY^afiavin monogallate B 


1.7 uM 




Theaflavin di'QalJate 


0.6 uM 



A conclusion could be derived from the above given rosu\$ tliat, among the catechin compounds shown 
in the table« epicatechin, epigallocatechin and Isomera thereof have almost no power for the inhibit'on of the 
activity of o-amylase but (he other catechin compounds and theaflavin compounds have strong power for 
the inhiblGon of the activit/ of er-amylase. 



Bmrnple 2 



Each of the i2-weeks old male rats of the WIstar strain, divided cnto a test group and a control group, 
was fed a high-carbohydralie diet either with or without respectively, of 1% by weight of Polyphenon 100 
which was a crude mbctu^e of catechin compounds in a proportion shown in Table 2 below. 



Tables 



Catechin compound 


Polyphenon 100 




Content, % 


Relative 




content, % 


Gariocatechln 


1,44 


1.8 


Epigallocatechin 


17.57 


19,3 


Catechin 






Epicatechin 


5.81 


e.4 


Epigallocatechin gallate 


53,90 


59.1 


Epicatechin gallate 


12^1 


13,7 


Total 







The formulation of the high-carbohydrate diet given to the control animals was as shown below In Table 
3. In the diet given to the test animals, the fomaulation was modified by decreasing the amount of the starch 
powder to 70.0% and addition of 1.0% of Polyphenon 100 iristead. 
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Tabled 



Constrtuent 


oontent in 
high-carbohydrate diet 


/^AA4»n^ In 4liA Hi At KAfnn 

wOraBnC in ul© OIOl Ucfn^ 

added Polyphenon 100, % 


(control), % 




Casein 


22.0 


22.0 


Salt mbc 


4.0 


4.0 


Com oil 


2.0 


2.0 


Vttamin complox 


1-0 


1.0 


Starch powder 


71.0 


700) 


Polyphenone 100 




1J) 


Total 







After 7 days of raising in thi$ manner, the feces discharged from each animal was collected for one day 
and weighed to examine the change in the amount thereof caused by the addition of Polyphenon 100 to the 
diet The results were that the amount in the control animals was 1.01 g per day per animal while the 
amount in the test animals was 1^76 g per day per animal to support the conclusion that the addition of the 
catechrn compounds to the diet was effective to increase the amount of feces discharge. This result means 
that th© catechin compounds act in a similar manner to dietary fibers in promoting the evacuating 
performance of tho intestines by decreasing absorption of the carbohydrates as a consequence of the 
power to inhibit the activity of amylase. 



Example 3 



When the inverrtive inhibitive agent against the activity of ci-amylase is administrated to human body, 
the dose to be taken orally is O.i to 10 g per day or. preferably. 2 to 5 g per day. The form of the 
medicament i$ not particularly limitative and it can be taken as such or In the fonn of a powder, tablet, 
capsule and the like, opifonally. with admixture of an extending agent. When the inventlvQ agent is used as 
an additive in food, It Is added to various kinds of processed, food and confoctionery such as breads, 
noodles, cakes, biscuits, cookies and the like in an amount of 0.2 to i.0% by weight 



Bcample 4 



An animal test was conducted by using ICR mice as the test animals to examine the acute foxJcity of 
the Inventive inhibitfve agent against the activity of a-amylase. The values of LDso calculated according to 
the Van der Waerdrn method within the confidence limit were: 2412 mg4cg In the oral administration of the 
same cruds mixture of catechin compounds as used in Example 2: 55.2 mg/kg in the intraperitoneal 
administration of a crude mixture of theaflavin compounds of the composition shown in Table 5 below; and 
160 mg/kg In the .Intraperitoneal administration of epigallocatechin gallate. 



so 
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Tables 



ComDound ' 


Cdntant. % fn the cnjda 








compounds 


Free theaflavin 


10.0 


Theaflas^ monogallate A 


22^ 


Theaf lavfn moriogallate B 


19.5 


Theafldvih dlgallate 


32.5 


(+) CatecWn 


0.3 


(-) Epicatechin 


1.8 


(-) epigallacatechin gaJIate 


4.7 


Isomer of (-) epigailocatechln gallate 


1.0 


(-) Epioateohin gallate 


3.9 


Others (Isomers of theafla\^n, etc.) 


4.0 



20 



25 



SO 



Claifiks 

1. An Inhlbitive agent against activity of amylase which comprises tra as the effective ingredient 

2. The inhfbitivs agent against activity of «-amylase as dalmed m claim 1, wherein the effective ingredient 
IS a tea polyphenol extracted from tea. 

3. The inhlbitive agent against acthrfty of et-amylase as claimed In claim a. wherein the t»a polyphenol is 
selected from the group consisting of eplgallocabechin gallate, epicatechin gallate, epigallocatechin, epi- 
catechin. (+)catechin and the isomer thereof, free theaflavin. theaflavin monogaliate A, theaflavin monogal- 
late B and theaflavin digaJIate- 
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